Augmentation of vasopressin-induced cAMP production by high potassium in rat renal papillary collecting tubule cells in culture.
The effect of high potassium, 60 mM KCl, on the cellular action of arginine vasopressin (AVP) was studied in rat renal papillary collecting tubule cells in culture. In the presence of 0.5 mM 3-isobutyl-1-methylxanthine AVP-induced cAMP production was enhanced by pretreatment of the cells with 60 mM KCl. Such an enhancement was not found in cells pretreated with Ca(2+)-free medium containing 1 mM EGTA or in Na(+)-free medium, which rather reduced AVP-induced cAMP production. Similar results were obtained with the blockers of cellular Ca2+ uptake, 1 x 10(-4) M verapamil and 1 x 10(-5) M nifedipine. The 60 mM KCl elevated the cellular sodium concentration ([Na+]i) from 15.1 to 18.8 mM, cellular pH (pHi) from 7.18 to 7.32, and basal cellular free calcium concentration ([Ca2+]i). These results indicate that high potassium promptly augments AVP-induced cAMP production in renal papillary collecting tubule cells. This effect is based on the alkalinized pHi and the increased [Ca2+]i.